Pituitary tumor transforming gene (PTTG) stimulates thyroid cell proliferation via a vascular endothelial growth factor/kinase insert domain receptor/inhibitor of DNA binding-3 autocrine pathway.
Vascular endothelial growth factor (VEGF) exerts its biological effects by binding to the tyrosine kinase receptors VEGF receptor type 1 (VEGFR1/Flt-1) and VEGFR2 (Flk-1/KDR). Kinase insert domain receptor (KDR) is the critical receptor controlling proliferation and migration of endothelial cells and has been shown to be expressed in some nonendothelial cells. We recently reported that the proangiogenic pituitary tumor transforming gene (PTTG) stimulates VEGF and up-regulates inhibitor of DNA binding-3 (ID3), an important gene in VEGF-dependent angiogenesis. Our objective was to test whether VEGF, ID3, and KDR confer a PTTG-mediated effect on thyroid cell growth. Gene expression, MAPK stimulation, and cell proliferation were assessed in follicular thyroid cancer FTC133 cells. Gene expression and clinical associations were determined in 21 normal and 38 tumorous thyroid specimens (nine follicular and 29 papillary). ID3 correlated with VEGF mRNA expression in our series of thyroid cancers, which also showed up-regulated KDR mRNA. Stimulation of FTC133 cells with exogenous VEGF enhanced ID3 expression, which could be abrogated by the KDR-specific inhibitor ZM323881, suggesting that VEGF regulation of ID3 is KDR dependent. PTTG significantly correlated with KDR mRNA expression in our thyroid cancer cohort and up-regulated KDR and VEGF expression in FTC133 cells. Finally, cells transfected with PTTG demonstrated increased cell proliferation and phosphorylation of MAPK, which was abrogated by ZM323881. We report the presence of a VEGF/KDR/ID3-dependent autocrine pathway in FTC133 thyroid cells. By up-regulating both VEGF and KDR expression, we propose a novel PTTG-mediated proliferative pathway that may be critical to thyroid cancer growth and progression.